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(57) Abstract: 

PURPOSE: A device and a method for playing 
optical information are provided to play a read-only 
and a rewritable optical information storing medium a% r 



irradiates a laser beam. An objective lens collects 
the light irradiated from the light source and focuses 
the collected light on the optical information storing 
medium. A photo detector includes the first and the 
second light receiving part independently converting 

the light reflected from the optical information storing medium into an electric signal. A data demodulator 
(61) demodulates a user data signal related to the playback from a sum signal of the first and the second 
light receiving part. A ROM-PIC(Permanent information and Control data) demodulator(63) demodulates 
the information related to the storing medium from the sum signal of the first and the second light 
receiving part. 
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*W*M m $2-2) <rS84fe- 4^ % *^<H1 44 3W4. 

<g4*l o.S 44 Ji W°M 4|# I" 0 !, 43^3^ 44*4-2.3. ^SL» 7l4/*H*Hr WWW 4iL 444I 

43. ^ *H444. 

°\ %k]±3.Sz 4.£7l444<Hl ofef c]ia(CD; compact disk), 4*14 4714 4^.3(DVD; digital versati 

le disk)5. ^444. zl3]jl, 71-3- o^^-ofl 44. 7) s. i7 ] * 7^4 44^34. >M4-8- 44 

i3£ ^444. 444, 4ji4 44, £4 440) 7 >44 44^3tt 650MB CD- R, CD-RW, 4,7GB DVD+ R 
/RW, DVD-RAM(random access memory), DVD-R/RW(rewritable) 44 514. ne] JL, 3fl4 44 4^-3fe 650M 
B CD, 4.7GB DVD-ROM 44 514. 4 447 r , 44 .g.$oj 23GB 44"?! JLtUE. 44^5L(HD-DVD):E 7fl^-s}jl 
44. 

44, 444 44 444 7^Dfl^l.o. JL^-A^ ^ Af-g^S} £-2-444 3*W4. ^4 

44 44<M4 4413. ££44 434 44* 514. 

114*1*! 44-B. 44^*11^ 444* 3|E ^Efls. 44444 ZL^H 44 ^EfljS. 4444 444 ^-g-*U 514. 
444, ^^-DflSll ^liA] 7l^o)| #e]^ SW>i *g43 44 44fc 4 S)E A]Jri=. 44&.0.5L 

3444. ^4ul, a-f-H 4444 4441 ^44 ^17} $W«. <gAj^ j5J.fi. ^ t }^ £ o. Sf 6 ] ^ 

« *144±4 ?4# 3 #34.. 

£ 1* 4244, 4^4 44 7 Hf$ HD-RW 444 ^^nflsfl(10)fe 444 HI447 r 444 fc 444 <£ 

4(13), 44 c|]44 <34(13)4 o>ao)l 433 e] = -*l °J4(11) * 444 $4(13)4 444°)1 444 4=.-44 
$4(15)4 £444. 444, $4(11)4 44 £^ <y4°flfe 44*11*11 ^.£$4(17)4 4344, 44 

»M 4 4444 33. 4447} 4444. 4 >B<*4* #4 444fe fl-Kwobble)S 44 Si 

4. zislui Bis.-*] $4(11)4 H44, 444 $4(13) $ 4^-44 $$(15W 44 34€ 44 7 >44 <gq(i9) 
■& M^jlS ^4^7)- ^ x-i ^4^^ ^1-5. sl<H XU, a a^u^l 7|^t ^ 5U>n s)<H 514. 

*^Ji ^^"11 ^7]- 4# ^as « ^-f, ^^1 ^« ^Efls ^sm) a^-« <^^4 s|h ^^<H)^ s) 
^ JL4°il sit!- ^4 « 0 J4 *H# Si «S 514. 

«i»8-^, 3|i sis ^ol, f-sl #Hl^<a i°i°l n-as. ^l-g-sl ^^B^(HD-R 

OM)^ *^Jl 7^j- n fl^^ 7)^. ^iAlofl olnl ^^2:( cont ents)4 S^r 4^4 ^1 «1 ^ 7> ^°\7\ 5)4. 44Ai, e)c 

-°J "3^(11)4 «8«?<fl *fl^4fe ^^fl^l ^ii^^(i7H 71^^ 7^j- D i)^i ^a.^ j^ii ^a^)- 
71 Ji4^ 4B(pits) ^Efls. 4 «• ^ilaAioii 71^-4^ €4. 

44^1, ■& ^71^ 44 2* §-^)l^* 2002^ 9*) 6^45. "41^^- ^-*1#^^± 10- 

2002-0053953±» f-4^ ,; t^JiL ^^"11^1 « a 7l^ ^/^fe •J^'* ^l<i>lV 4 5)4. 

">1 T-fl^S ^-g- HD-DVD4 £°1 7||^^-8. 7^j-D)l^o)i ^-^ e|H-tl 'g^sl ife- ^l^^oll 

7l*€ ^^H^l ^Ji cflolEi4 j|B a 71^-sjai, 4°!^ ^ 4-8-4 <8«H tfl°lEl7r sm 4^ 
€5!!- f^'AS 44. 

°1 7flAi^ 4^-ne^fe cfloiElsi Aisl^l- S-°l7l 34°1 ^4 D W 4S ^iL c-flolelfe 4*4 ^^^1 
4 ^14fe Jfl€* *44!is 4-8-44, ^<>14fe 4-8-4 <SeW4 4-8-4^ 2fl€ ^ 4^9 °l-8-44. ^el 
4-8-4 -3^4^ ^islfe ^s«S4* 4-8-44. 

4^, ElH-^sl 4*11 £^ ^^si one! 7I4 ^2:444 4«H4 ^^si 7)4 42:4^1* ?14 7^4 44 
s. 714 42444 4°1 434. 4, ^4 D W n4^1 ^Ji4 4£# 4|«1^7> #<H 5lfe <^^* 4°1 A 

714£)jl 4°1*1 tfl^lEl^ 7144<H 44. 

444, 4714 44 44 ^4 4^Ji ^4 D fl^l^ ^4 D 1I«11 4 4<y^ slH* ^44^-S.^ 

^^4 4^447U, a4«.4 s)S<Hl 44 4± 444* ^^4 4A 43:7> 4^.^ 4°ls. 4^* ^ 

^4 51^-as. 714/>M *44?lfe^ 4el44. a4, 444 4^Ji 44"Wfe ^^4^4 44 7>44 
^4°1144 42:444 S44?l5.a4 4^- 444 ^4°W44 ^4^4 4^14 ^ 5)4. 

44, 4714 *H4 444 4^iL ^^J-i^l 0 )! t««ll4fe 71144 44, °14 4^r 4^iL ^4°W ^ 7l47>4 
4 4^n ^4°11^1 -2.4°)] cfl«>4 4^a.» ^14 *U84fc 4*1 S 4«a°fl cfl«114fe 71)44 4 214. 
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444 44^4 4fe 4#4 44 

4 444 444 44 44 4* 4444 4*4 4AS4, 4 *444 444 444 43* £°;>4 44 S 44 
44 9! 714 7}44 44s ^^i^H 444 44S* 444 4 4S* € 44S 44 44 g| 4H* 444fe 
4 a 444 si 4. 



444 44 9! 44 

444 444 4444 444 4 444 4^-4 44, 4-8-4 ^ 44 4 4h-o}£ °§4.§. 4444, 44 el 
H-°J 444 ^Jf. £fe 4^4 4^S 44^4 44 4S7} 44SU. 444 444 44 44 4*4 444?} 7l 

44 44S 44444 44 4S4 44* 444£- 44S 44444 444, 444 4* 244fe 444; 44 
4444 2:44 4* 4444 44 44 a 44444 34 £4 4fe 4*3124; 44 44 s 444444 44 
4 44 ^r44fe 4AS, 444 44 4D4AS 44444^- 41 4 42444* 444 44*44: 44 41 
9? 42444 4444 444 4 £4 44±s.44 44 44 444 444 43:* 424fe 444 4244; 4 
4 41 4 42444 4444 444 43:4 443.344 4444 44 4S* 424^r 4444 44 4S 42 
4;# £44fe 44 44 AS 44. 

£4, 4 4-54 4a-4 44, 444 444 44 95 4^-44 444 4444, 44 4^-4 444 $4 £fe 
444 44 s 4444 44 4S7} 444 a, 444 444 44 44 444 4447} 444 4444 44 s 
44444; 4^-4 44, 444 444 44 4 4^-44 444 4444, 44 4A-4 444 H4 Efe 44 
4 4444 44 4S7} 44% 4S3 444 ji, 444 444 44 91 44 44 444 4447)- 444 44 7} 
44 44s 4444:4 44 4S4 44 444 4*34 4 as* 4 44s 44444 444, 444 
44 244fe 444; 44 4444 244 44 4444 44 44s 44444 44s* 4fe 4*3124; 4 
4 44S 444444 444 44 444fe 4 AS, 444 44 4U4 AS 44444fe 41 9! 424444 4 
44 44444: 44 41 91 42444 4444 444 43.4 445.344 44 44 444 444 45.* 4 
24fe 444 4244; 44 41 4 42444 4444 444 45.4 44x^.44 4444 44s 4444 4 
4 4S* 424fe 4444 44 4S 4244; 44 41 4 42444 4444 444 45.4 4445.344 
4#U 4H3 444 447>44 44s 4444 44 4S* 424fe 44 PIC 4244; 44 41 91 42444 
4444 444 45.4 4445.344 44% 4S3 444 4*7}44 44 S 44444 444?! 44 444 
* 424fe 44 PID 424:4 £444, 4444 44s 4444* 4*44fe 44 444 424 91 44 4 
444 44 4S 4241- f-44 24 45.* 4*4*, 4*7}44 44s 44444 4444^ 44 444 4 
24, 44 44 PIC 424 91, 44 44 PID 4241- 444 "94 45.* 444fe- 44 44 as 44. 

£4, 4 444 4H-4 44,444 444 44 91 4^-44 444 4444, 44 4h-4 444 ^4 £fe 
444 44S 4444 43 4S7} 444*, 444 444 44 44 444 4447} 444 44s 44444 
44 4S4 444 444fe 44s 44444 444, 44 44S 44444 444 44 244*r 444; 4 
%4AS 44444fe 41 91 42444* 444 44441- 444, 44 44S 444444 444 4* 44 
44 444; 44 41 91 42444 4444 444 45.4 445.344 44 44 444 444 45.* 424 
4 444: 44 41 91 42444 4444 444 45.4 445.344 4444 44 4s* 4244 44;* £ 
444 44 44 AS 44. 

£4, 4 444 4H-4 44, 444 444 44 91 4A-44 444 4444, 44 4a-4 444 *14 H4 
444 44S 4444 43 4S7> 444*, 444 444 44 44 444 4447} 444 4444 44S 
44444; 45.-4 44, 444 444 44 91 4H-44 444 4444, 44 4^-4 444 ^4 £^ 44 
4 4444 44 4S4 44% 4ss 444^, 444 444 44 91 44 44 444 4447} 444 44 7} 
44 44S 4444:4 44 4S4 44 91/afe 444 444^ 44s 4444434 444, 444 44 2 
44£ 444: 444 4* 4H4 AS 44444fe 41 91 42444* 7}4fe 4444* 444 44 44S 4 
44444 444 44 444*r 444; 44 41 91 42444 4444 444 4£4 4445:4 44^ 4i7} 
£444 4fe4 444 44 44S 44444 444444 4*7}4 i i44* 444^ 444: 44 41 91 42 
444 4444 444 45:4 445.S44 44 44 444 444 43:* 444 424* 444 424fe 4 
44; 44 444444 4444 44S4444S 444 44, 44 41 91 42444 4444 444 4±4 
44SS44 4444 44s 4444 44 4S* 4-PIC 424* 444 424fe 444; 44 444444 
447}43 44S4444S 444 44, 44 41 91 42444 4444 444 4±4 444±S44 44% 
4SS 444 447}44 44S 4444 44 4S* 44 PIC 4244 444 424^, 44 444£S44 
44% 4SS 444 447}44 44S 44444 4444 44 444* 44 PID 424* 444 424fe 
44;* S44fe 44 44 as 44. 
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44, 4 433 4444 44°H 4^ 43*i *ll>«44 3 4H4, 43:£ 44*M 44 ^ tf»?H 444 $4€ 

s.3#* 42,434 A 0 Mi*i ^3443. 44. 

4 433 44 °W 44 £2gE3i 44). ^-o. ^ H 442=4, £. 6 £ 8 £.44 

44 44 4£ 4i£7l % 44 444fe 43:4443. 4t 4 sacf. 

£ 2» 42:43, 443 442=4 2fl44 #-§■ 244£r 431(21)4, 4 44(2lH14 2:4€ 44 3444 44Ji 
444I«I<DW 4^44 «*|£.4 4^r 31 4 312(27)4, 44 44 M. ^i^SKDH^ 44€ 44 4444 434 
4(30)4 £444. 

444, A^ 7 ) #31(21), cfl4iffl2(27) g 4344(30) 443 43 4°H4 3443 $444 44 3^ 

H34(25)7> 4344. o| Hj^ B E)El(25)fe 44 44(21) 4°H4 344 ajofJE gJf« *443 4 

4 D fl*ll(D) 4-2.3 44^4 44. ^3:* 4^2£ 44 D M(DW)4 4434 344 43 ;*)©)£. 34* 4444 4 
344(30) ^.5.1 442£4 44. a*. 47l #€(21)4 4?1 3^ = 44(25) 4©Wfc 43K21HI4 24€ 
4444 3444 ^*S44 51 £4 44 *BH4S}«ffl2(23)7> 4 ^-444. 

£ 3* 42:44, 4344(30)4 444 44 4H4 0.3. 44344fe afll $ 2444(31X35)4 ^hIW. 4 
*U ^ *ll2444(31)(35)fe 443. AS 4 4>dl 44 4^ 440.3. cfl34.£4 244 € 42:* 7^ 
4. 

444, *)U g *l|2444(31)(35) 44414 44€ 4£4 P i , P 2 4 4 "A. 44£ CH t 4 44431 CH 2 4 
^4*1 l^^oj #4. 



444 1 

CH, = P,+ P 2 



CH 2 - P,- P 2 



44 44 4 A <m 4*I|h 44B* 444 4£* >W44I Si<H>H, *1H34* 43.S. tW4*I4 447)44 43J£ 
*W4*I 44^ *]jvg kch ! ) S *I13 2(CH 2 )3 ol-g- U-^ofl 5a«f-H °1« 44^1 «fl*H ^'S^ls 

H ^EllS. ^3 0 d^^] ^11^^^- ^^°W1 < ?1 ROM cl^H<Hl tfl^- ^a. 7fl^<Hl cfl*H ^Jt7]S. ^4. 

°1 ^^-fe KCH i HA1 ^-Aii ov-g. o]^o) cfloiEU- 4^ * a)s ^e)i- ^, <a«v^°] *fl 

A ^-g- ^^^fe £ 4°fl 44 ^4, ^^-iiH £3 ^Ji 42:1- fl^ ^©1 #flJL«H, 

^ 42,71(41)* f-*H m KCH , )# 42:44, 4* 4£434(45HH ^^«4. 44 

*4 ^€ WB. Jfl^^lfe 4#n)is|| a-B-si ^ji4 SEf ^4el7f #4 44 -31 4 s ^23. 4 

4 si a. 444 3)44tt ^2^-5.3 44€ *^JiL W*W<* 44€ xfl^^ ^*Jt ^ §i4. 

4 U ^44°)1 <4* ^ll^^lfe £ 5°)1 £4€ 44 Tfl^-g- ^ 
Jis] 7il ^-i- ^^44 4tt ^^-S-, SM -M^^ #*HH S. £ 6«fl £4€ 44 ^4 3143 42,4(61)4, 4 
*«<*0 42:4(63) 5, -H±4el4(67)# Xt44 ^€4. 

£ 5» ^-2:4^, 4*<H*11fe 4^-°J «8^(5l), 4*4 443 33(53) $ 3h-<4£ 33(55)4 ^4tb4. 
444, 4^-3 33(51)3 ^4 #4°fl 4 ; 8-°W 4^ ?8A7> 44% BlS(wobbling P its)s. 444 4^ D «^1 
4^ ^(Permanent Information amp; Control date : 44, PIC4 ^) 33(57)4 *§^£U, 444 33°fl 4 A S 
4^ 4*4 31444 3443 4SS. 444 >M 4^.33(59)4 ^^sl4 34 444, 44% 4B7> ?fl 
4« ^Efls. «D34 4^34 3444, 3443 4S4 4S7> 31s. ^J* 3444. 

PIC 33(57)4 *H 4^33(59)4 £4 4s ^Efls. s)4 3^-4, 4s. 4€- S!i2£f 4*44 45i7> 7143 
4 34. 4, 3^.-3 33(51)3 £4 £fe 344 443^ PICfe 44-314a(bi-phase) ^244^-S- 443n, 
444 4*4 333 *M43 444fe PvLURun Length Limit) ^244^-S. 4434 34. 
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#71 RLL 42444 14S4 A f©H 04H7> $ 7l)7> €4144 441 4^ 42:444 44M14 Sias., RLL 
(d,k)4 I4a4 Ha 444] £4 04 a4 ?H^7f al± d7fl4:2, 3)<fl k7fl?_] 34 4444. aeU, 44 sHMa 
$2444 °J44 ^71 iflofl Ai£ $$7} 421- 0143* &x\t\^ 4444. 414 44, £4 ^4 ifl414 o. 
$144 444 $44 4xr nflcfl^ o4a4, n-fa $144 444 $4^ nflo^ 14^ 44^4. 

£ 64 4244, 44 H]44 4^1 (61)4 4-PIC 424(63)£r 1(CH ! )■§■ 444 °J34 7H44 444 
CflojE) A) i * 44 D fl*ll 43 4a4 44 4244. 444. 471 0144 427)(61)^ RLL 444 

471 44a 444H1(50)4 4$ 43 a>-§-4 m44# *H44. nel ji, 4-PIC 424(63)fe 4°l-*Ws $2 
44 as 4 44 471 4 441*1) (50)4 PIC* tM44. 

471 H144 42.4(61)4 RLL 42:44a£. RLL(1,7) $2444 44 44a 4 441*1] (50) 4) d!4 4a# *Mtf 
4 &4. RLL(1,7) 444 I4a4 1o]e Afoioil 5.^ 04a4 7(147)- ^± l7fl, 44 77) 444 4444. 0 | 4 
2:444] 444, d=l , y nfl (1010101)21 4447} 4444 l*)E.ty 14a 444) 2T2l 44* ^cf. a ^ d=7 
•y 41 (10000000100000001)21 4447]- 4*44 14134 ih)e AHofl 8T s) zjolf. #£.4. 44^i, RLLU.7) 
42444)44 4447} (2T,8T)2l 44* 4^ 434 ^44^3 7l4€4. 

RLL(1,7) $24144 4*51*1 #4 9T* 43. 4444. 444, 6T* 44 ^7)3. 44 6T ifl4H 4i 

21 £471- 8.° $ -O'as. S«44. 3T 4a4 3T isJM^s 4444 4a4 $47} 40.4 £44 

$2 441- 71-44. 

£4, 444 42:4(61)4 RLL 42443.S. RLL(2,10) 4244* 4tt 44a 444141(50)41 44 4a* 4HJ 
4 4 &4. 444, RLL(2,10) $2:444] 444 4447]- 3T 44 11T ^fl 44 4°11- 4^ 43 iS|ol 
iS 714^4. 

471 4°l-2il 0 ls 4244* 4bU£4, 4 e> l-5ll <: 'ls 44^-S. 7l4slfe t-flo)^^ nTs q. 2nT2l 4011- 4^ n^sj. 
^311^1^5. 4^£lJL, n^r 2 Ml^l 8 4°l2l ^j^S. o]^^ o^cf. a n =2 ^ «fl, 44"»l 0 l2 44°)1 214 
2T4 4T21 4 oil- 4fe 434 ^3)H^£ 4^sl a, n=8-y "fl 8T4 16T21 40]^ 4^. a)H<4 ^silolis. ^4 
4. aaja, 471 4 e >l-sfl< 5 ls ^2:44^ 3T/6T/9T 4* 4444. 447-i, 3T/6T/9T7> ^ *Sjfe <$ 

q°) PIC ^^(17)0)1 «t^£j<H, 471 n|oitH <^^(i9)4 ^44 ^ oj4. 

4714 44 4*1, 4s 4€- ^2 2£f 7M^i 0^41- 744 ^ xii4, 4 44°lHl 4€- 4^Ji ^^4-*lfe 
^fl^ KCH 1 )4 44°1 °J^4 44±s.4El £2.^4 ^44^ «i2£ ^#4(65)» ci X444 5J«1 44^1 
44. 

°1 Si2£ ^471(65)^ 4714 44 44 4 0 l-*il 0 1s «244°i ^l*!! 7144 nT4 2nT2l p>34 isH4^1- 
^#4«i 471 43SL 7l4 D fl^l7> 447flsl 4S 4# ^2 an* ^41- ^44 4 514. 

44, 4714 44 4°1 44a *1 441*11 3.4 4 4*3 4^1^34 *H44fe 44^ ^h-?J <^^ol4 44 "S^l ^ 
s as.7} 4^711 aV45)4 44°)1^ 4a 44°fl "344 4 <r 514. c »l£i4 44 444°1, 47l 44#7l(t 221 3 
0HI4 444 a?li i44i $ H^J A442:2i 37l7> cfloiEi 45:4 4^. ^4 47RI 5-445L* 244 4 
4*r 24*1 a* c-i £44 4 44. 

^?!cfl, 4714 4o)-sH 6 l2- 2=4 a>444 4^^321 ^ h|e 7^0)^ ^o|e) cg^si rll(i,7) 42 2= 
4 4444 444 <fl«l*M 7 J«H47l] 44. °H 44 44a 7l4« 1 ll^l 0 1142l 444°1 «8* 44 4 Sl<H^1, £H 
i o)ej 4± £4 a^ ofl 343:21 H7l7> dloiEi *j^4 444711 €4. 444, 4714 243a* 434as.*] ( 
esj siA]7> cflo]Bl «g^4 4=1714, 42. 3.s.°\} 44 444°1 44fe 4421 4a 444 7fl44 4 514. 

4714 44 4°1 444 44a *M4*lfc * 2140^ ^)o>^ Afls.^. ^nflsii 4, ^4°11 

«0 242I 4a4 ?la4 e)1°1e17> 4*1 4^ ^4 »}<>]-n<>}* ^25. 7l4sl2 4°14 °J4 4244 

as. 7144 44a 44°H1 S 714 7>44 44a 44 D 1W1 7144 4a2i 4<g4 4 44. 

44, a 541 £44 44 44 PIC °3<3(57)4 4^4^(59) a47> sjss. 7 14€ 4221 4^iL ^4 D W(50 
)°)1 tfl4 44a ^^4^4 4^^.713. 44. 

£ 2 ^ s. 34 424^, 44 44(21)4 444 44 44a 4441*1(50)41 44 2^V44. 4 2.a>4 4 
4 44 cfl#iai(27)4l4 44514 44 44a 44 D 11*il(50Hl ^47fl £14, 4 44a 44- n l«ll(50H4 4 44 
44 U ^£213(25)4 4444 44#4(30W 4444 ^eJa, a 64 4244 3143 424(61)4 444 4 
4 4444(30)4 aiu % ^12444(31X35) 44414 44€ 4±4 44^ ^, 51)^ kch , H4 «g^4 4as. 
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43 m 43 444 HI33 43.* 4244. £4. 4-PIC 423(63)* 443 KCH i WM <>d34 43. 
5L43 34°1I*1I 43 4l£* 42:44. 

333, 43 3431*11(50)4 *M43 4-8-4 H1334 RLL $244-2-3. 34sU, 4422. 34°ll*11 44 
^iL^ 43-*ll32 £244 o_s_ 7}3L5\<>] &4. RLL •3244°-3.4 43 4^4 »W 43, RLL(1,7) <SS44 
5E*r RLLC2.10) $2,434 4£r 33 44344. 

43 34 D fl*ll(50)°114 MH-sWa $2443 ^1 «fl nT4 2nT3 4^4 iJilMiS. ^a. 7 )- 3433 &4. 

333,n4 2vfl4 8 433 443- 3433 #4. 

£4, 4 43<>H 41- ^U^* ^fl ^ KCH ! )■§• 443 °J34 43.5L43 &&n. wnmsow 44 

7113 3 3 4^ $2 2£f 7>343 o^«^ Bii2E 343(65)* 443 444^: 43* 3 £#4*r 33 
a)44. 6] $2 2£f 444^ 444 434 43-332 $2443 3*11 34€ nT4 2nT3 434 

* 4443 34 ?!i2£t 7>343 34* 4444. 

444 44 44 * 343*113 34 4^4 143 4iL$4 7 r 34 442* 34 D 113 £4 434 4 * 343 
4iL$4 44 #3 a 34333 3*1)3 H 444 4 514. 

44, s. 2 ^ £ 3* 4243 44 43 443 431 = 43i=* 443 43:* *H44 44iL 34434 

3444 43433* 3444 3434 m 1(CH ! )4 01-8-42, 347 r 44 *7l*°l*flt- 7l433*r *)].§.§). 
tt 34314 *m KCH 2(CH 2 )* £4 3444. 

4, 343 7 r 44 44*2. 3433 343, R(Recoderable), RW(Rewritable) 3^3334 lel^ 34 $H(la 
nd)4 24«(groove) *J33 7 r *lE.7> <§433 SU, 43 3H/;i4ii4 43 33* 433 34 4-S.* 
43 343 *l#«8(wobbling) 33 514. 443. 3"i KCH j )33 434 443:* 4244 333 42:71 33 
«fl. 471 343 43.* 42471 343 4443.4 2(CH 2 )* 3444 42711- «is 44. 

* u ^2i ^Aiofloi] 4= ^jj. ^ajj^s) its,?) $ Ai^ei^-i. ^^47H1 tt4^, <il4*i < U 4^iL 7fl^4^1 
si Jgji 7IW1 ^4 <a l ^^a.7ls. 44. 

£ 7* 4243, ^^Ji 7fl^4^m 47l4 D W ^fl-8-^Hm *Bli KCH , H4 445: 

4* «1*4«1 cfloiEl* 42 * 4± ^=1* ^^44. 4, 43 $3. 42» fl« 4^<^1 #«A4 

°i. 4^1 tflolE] 42:71(71)* f- 4°j *m KCH i )4 *«W °J^€ 4S:# 42.4^, °1# 4±^el4(77H^ t-D 
^44. aela, 714 7 r 44 47l4 D fl^l ^4^H14 KCH 2(CH 2 )» s.^ »l-8-44. 

°1# KCH ! )* f-4°l °d^4 44315143 3]°)iH# 4244 0^13 4271(71)4, W 2(CH 2 ) 

■1 44°! 44^515.43 *)4 PIC(Permanent Information amp; Control data) ^IJll- 424^ ^4 PIC 

4271(73) % sfl^ 2(CH 2 )* 44°^ o^m^ 44^515.43 *14 PID(Physical Identification Data) 4314 4 
244 34 PID 42.71(75)4 £444. ae]2, 47l 4271(71), 34 Pic 4271(73) ^ 34 PID 42.7K 
75) 444 **H 42€ 43:4 4 31*13 4(77HH ^fl^€4. 

°14 4°) «4«l?l ^>«444 7|4 7 r 44 4^ii isflon tfltv XI-flAHfe ao.4, ^4 D 11^1 
2421 ^iL4 cfloiEi?} 514 ^^4 4°1-*1M2 ^2S 71432 dl°134 H4 ^244^-S. 
7l4€ 7H^S44 4^^ *144I*M dl«ll44 ^iL3 ^^9°1 444444 4^l^«l 514. 

4€, 4 4-53 44°1H 4# 4^Ji 7fl^4*l4 4 #^4°ll 34^ ^144 i D >83 4^sl 34 D fl^l°)l tfl 
4 4*544 443, ^4^4 3471-44 4^iL 34 D fl^Hl m*\S- ^A3 ^^S4 4*34 4 5l£ 

4 a ^24 71144 4^'°1 514. 

4 4«33 44°iHl 44 *W4*14 £ 2* 42.4°! 44 44 42* 7>3fe 44^ 43S ^, i 
8<H1 £4€ 44 44 423 4234 32=4 43:334(89)4 X44^ 44 S 4. 

£ 84 4244 423 432=^ ht)1 afl^ kch , )4 44°1 43:4 424^ 4<>1E1 42.3(81) ^ 34 
D fl*H 4^^Ji(Permanent Information amp; Control data : 34, PIC 34)4 42.4fe 4-PIC 423(83)4, *B 
^ 2(CH 2 )# 443 °J34 43.4 42.4^ 34 PIC 423(85) % 34 PID 42.3(87)4 £443 4444. 
34 43 443 423 43J=*r 43:334(89H «a^33 514. 
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#4 c)]o|e1 42:7l(81)Sf 44 1-PIC 42.4(83)4 *)l\i KCH j )4 444 °J34 ;4«44 4-8-4 3144 4£ 
3l 44 D 1I*II #3 3£# 44 42.44. 444. #7l cflo)E] 42. 7 l( 81)fe rl L $2.44 444 44.SL 44 D 1I 

*t]4 43 4-8-4 31441 *W44. ol7H. 4^ n ll^^ *M4* 43a 444W « 447^4 # 
3£ 44 D IH £.41 £444. 471 I-PIC 42.4(83)4 wV^l-^l 0 !^ 42.44.?-3. 444 4 
44 D 11*)K£. 54 50)2] pic* *H44. 

444, 47) 44 7Hr$ 4^Ji 44°fl*fl4 44°1I*1I4 *12.43 $2.% 44 7 14sfl ^4 34 34%4 PIC °J°4 

•1 471 444*114 2l = -o] <^^o)l D >^Slol &0.4 o| PIC ^^^fe Cfa^ $2:44 5)4. 471 3 

■§ PIC 42:71(85)4 471 34 PID 42.4(87)^ 44 7)44 43.SL 4441*1* sfl-8-^H 4444 4-°-3., 471 P 
IC °j<!j°] 424 3144 °J44 42.1 44 44 44. 

4714 44 24 434 42:71 44H4 4£444(89)ofl 4444 44. 44, 44 42.71 44J=*r *H44£ 
44°M4 **o| 44 4©j*i o.s. 444^4 4444 Stl4. 

4, 471 4-PiC 4271(83)4 34 PIC 42.71(85)4 *H44 44ii 444*1]4 44^1 44 ^eja) o.s. 44 4± 
444(89H| 414^4 44 ^44 sw j ol 4444 514 aeln, 44 34 PID 427I7I- 434 ©.s. 47l 4 
±^2l4(89H 444^4 44 ^34 sw 2 7} 5U4. 

4^4, *H44 44 .a 4441*111 ^34 SW , T , <H1 4444, #-pic 42.4(83)71- 43: 

444(89)4 4444. °H ^34 SW 2 ^i? 44 5)4. 444, £ 24 £44 44 44 441=. 44H4 4 
44 444*1)4 344 4^44 PIC °344 °a-°-4 471 4-PIC 42.71(83)1- 4**Kz, a 444 °J«H 5L°-4 
444 4 S 7l(8i)» 4444. 444, PIC 03044 ^ 444 °344 43. 41- ^ians. 4444 4.2-2.3 44 
°1 7)444. 41 344, ^ KCH j )4 444 °J34 43344 44a 4M^7} 4444 45. 4^- 42. 
2 = 1 7f4fe4 °14* «i2E ^#7l(H 64 65)1 c| 5L44fe 5J°1 4^44. °1 ^2 2£| ^#4^ U <H 
4 47ltV 4 0 l-5H 0 lS ^2:44 °il 4«ll 7l^-€ nT4 2nT2l 434 ^Hi» o]i£ ^i2£f 7}-4fe4 

<^4» ^41>4. 

4714 7fl^^-§- %s§iL 4H*flt ^fl44 ^421 4# ^ 44°fl cfl«H4fe S. 64 42.4<^ 4^Ji ^fl^^- 
^1 si ^4 ^^aj 0.5. f-<y^ HS . a ^ £ >^4t!-4. 

4^, 4^ 7}^ 44" n Ml» ^44°flfe ^^1^1 SW ! »1 T 2 °fl ^4^14 fl# PIC 42.71(85)71- <J 
±^el^(89)«^l 9il€4. <>H ^4*1 SW 2 £ T 3 °fl ^#sl«H 4q4 PID 4271(87)71- -y±4el4-(89W] # 
1€4. 444, #^4°1 21S.-9J °J^4 PIC °J^H 21^14^ ^-ffe 4q4 PIC 424(85)1- 01^-431, a ©1214 
oj^oloj 34 PID 42.71(87)1 °1444. °i7l4, 34 PIC °J^4 34 PIC °J3-fr 43. 4€- «22££ 7144 
4 5a ^4°) 71-^44. 

4714, *H4s]*r 4^Ji 7i^ufl^i7> ^^^4^14 714 7HrH°]44 2(CH 2 )3.4el $14% US-?} <im% 
44°11 44 7444. 4, 34% *!£7l- <y§]sl*l ^^^14^3. 74^14, KCH j H4 °d^4 'il 
^Ji4 ^^°1 7*S44. ^eli, 34% -i}:M- °J^sl^ 4471-^^^.s. 74sl4, 4^ KCH 1 ) ^ *» 
^ 2(CH 2 H4 °d34 ^isl s.4 °144<^ ^iL2l 4*344. 

44, 7H^-8- 4^M. 44*1*14- 44 7)^4 4^a. 44"11*34 444 ^Jil 7fl^4^ 4^Ji ^^4^4 44 
^.71 a 44. 

4714, 7H48- 4^^. 44"II*1I4 £ 5«fl £44 44 ^hs. n 4^4 ^"34 ^3444. nslJi, 714 7^4 
4^iL 44"1^lfe °J^, z]]c]b\ * elH-44 °J°44 4444, 44 elH--?] ^04^ oj«. £ 

^ 44°ll 44 0 B*II 44 ^iL4 34% 444^, 444 oJ^H 44 ^ ^^5 44 444 H]4*H4 444 
4 5)4. 

£ 2 3 £ 3* 42.44, 44 44(21)4 444 44 43.SL 44°fl*B(50)oil ^144 44 2.^1-44. <>i 24?) ^ 
4 44 cfli-iffl2:(27)ol)4 ^444 44 4^»i 44 D fl*H(50)oll »,»*H 44, 4 4^Ji 44 D fl*il(50)oll4 444 
44 U^«slEl(25)l ^444 4444(30)0)1 4444. 

aelui £ 84 42.44, *m 2(CH 2 M4 34%4&7V oj^s)fe4 44^1 44 ^11444 4^iL 44 D fl*H4 4 
^4 4144 4?ill3L444. 

444, 34% 434 oj^si^i ^i^Djsfls. ^401, kch t H4 °J^4 c114e1 4 

±1 til 4 el 42.41 f-44 42.44. ^2loi, sil^ KCH ! )44 °J34 4^Ji 44°fl*H 44 ^ill 4-PIC 4 
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27)1- *s>o) 43^4. 

44, 4±7} <a^S)^ ^^<Hlfe *fl\| 2(CH 2 )» 44°} °J3.4 444JL3.43 £)4 PIC 42:7)1- -f-*H 

343 7144 7)4 7}^$ WS. 43 ^4 4244. ^^U, 4714 444±iiL4El PID 

427H- f-*H sIbs. 7i4£ 714 43:s. *14»11*l|s] 4334 4*1 «flol3# 4244. o^w, 

47) #3 J! 7s)4°11*1)3 «S2=fe E 5 5 £ 6t 424°1 -^4 44 4.2-.E.S a *M14 ^4 ^444. 

£4, g. ^ahh] a}« KCH j )■§- *«H °J34 43L3.43 43-5L 7>i4 D 1W 447])S) 

43. 4€ £3b 2£f 7}7]4*1 a) 4* 4 #4(5. 63 65)1 44°1 31-44 4311 3 3H 4 

4344. °1 £2 2£f 3444 434 444 «H-*W2 £243 °ll 3*11 7l4£ n T4 2nT3 *>34 iSlM 
if <H*J «£2£t 7}*) 43 °j4S 4 #44. 

4£4 44 44 43.S. *l 441*1 4 44 ^,5. ^ji^-i. 43J£ *l 441*11 £4 4 4 °144 
4-3-4-1- 44£ 44"1I*H tfl*M£. xj^.^ ^ ^4 



4"34 14 

444 44 2°) 44-S- *M4*J #$4 444-°-3*|, 4 ^"iH aj*H *1144 els--?] «8«fsl H4 SEfe- 
4<9«H 34€ 7^nfl^ #3 ^a. 30137} q#4 ilia 7l**U, 4°13 <83 4 4-8-4 <=g ^ «H1 3)0)37} 3) 
S£ 7l4€ *H4* 44.S. 34 D 1I*1] « 714 7}44 44Ji 34 D 1)*1H1 J£4<H] cflsH 7fl4°] 7}444. 



(57) 343 "g$l 
1. 

3^-°J <34 444 HM3 <33 $ 3^-44 4344 4?1 B1H-OJ °a33 <y4 £4 *}4<H1 44£ 3 

4°l]*ll 43 4 £7} 714SJJ1, ufDl^l <gqo| Xfl^ A}-§-7). 0)0)37} 7)44 44 34 D 11*W cfltfl ^JiS) 7]) 

<** 4 *J4£r 44-SL *M4*W ^oj^, 
efl 0)7-1 44 2444 444; 

#€°i)4 2^}^ ^^*H A o v 7l ?S*lJ£4 4fe cfl#iffl2fi}; 

^7l 7^J-pfl^^A-l «va>^ ^ % o.s., =r^€ %^^«:4^ ^11 ^ ^12^41- 

^71 ^)i * ^124^-4 44^^ ^#4 4!i4 ^ss.4e1 7fl^S 0)0)3 a}±# 424^ OHe) 42 

714; 

4 v 7l ^11 35 *fl24#4 44°)14 tii4 ^±^.43 4^ 424fe 4-PIC 427) ;i s. 
44^ 4^ ^-e. 7i)^^i. 

2. 

31=-°] <g^, a>-§-7> c|]oiE) * el£L-4£ ^u^H, 471 alH-<>l <g^s) 5^ 44<H] 4^iL ^ 
4 D 11^ 4^ ^^.7} 7l4£U, 4°1^ ^ 4-8-4 4 0)^7} 7l44 t(|^4-8- 4^iL 7^^n||^s}; 

Bj = -Ol cg^ > a^7> C)]o)E) cgq ^ e)£-^ ^«14H. 471 E)=-0J <g^2l <^4 £fe ^40)] 7^j-o)l^ 

4^ ^Ji7} 7145)01, 4-»l4 ^^°fl 714 % 4*8 4S 4-8-4 ^0)37} 7144 7)4 7\tt 4^ «i 

7-14 D ll^; 0 1] $n ^Jis) 7)4 Tfl^^. ^sju- ^ ^ ^A^*)*)) ^Ai, 

2)1 °1 7-1 3b44fe 444; 

471 44°fl4 2a}^) ^4*H 471 4^iL 44°H°fl ^*l-£4 4^ tgf^jf; 

47] 43 A ^4°Wi4 444 4444 %<>-£-, 44« 41- 4^3 44444^ ^1 % 4 24444 
4«14 4^#7i4; 
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44 ^11 4 *1|2444 44°fl4 4t4 444 444344 7])4 44 4*4" *M4 44* 4244 3)44 ^2 

7)4; 

44 afll 4 t])2444 44<H14 4#4 444 4443.44 7H4* 44i£ 44 D 1)4 44 ^SL* 424^ *-P 
IC 42:714; 

44 Till ^ 7)12444 44°1]4 4#4 444 4444.3.44 34% 7 ]S.^ 447)44 44>M 

44 3a» 424*r 44 pic 42714; 

#7l aji 4 *ll2444 44°114 41-4 -414.4 4*44344 41-% s|ia 444 447}44 4441*1 
si 4434 44 3)44* 3!- pid 4271 ;* £444, 

^fl^^i* 44M. *ti*4°l)4 44 tfl44 42:71 $ 44 44 D fl*fl 44 ^2. 424* 444 44 44 

* 4*4:a, 447144 44 a 444W* *1l**Hte 47l 3)43 424. 44 pic 4i4 4, 44 44 PI 
D 427H- 444 £4 441- 4*44 44 44 -2-3 4fe 44a J4I444. 

3. 

*H244I 444, 

44 H)44 4244 RLL 444 44 44a 7fl 4 4-§-7> C-|)4E|f. tM^jI, 

44 4441*11 43 4a 427|fe 44-*1142- 4244 £-3. 444 44a 44 D fl*ll 44 4a* >W4fc 44 
44 °-3 4fe 44 a 4 4 44 . 1 

m 4. 

m*M 444, 

44 RLL $244 °-3 RLL(1,7) 42:44* 4^r 44a 44 D 1W] cfl«fl jfl^t 4 5a £4 4 531: 44 SL 

3 4fe 44 a *I1444. 

5. 

*I344I 444, 

44 RLL 4244 <>-3 RLU2.10) 4244* 44 44a 44 D 1W1 cfl«fl 4a* t(!44 4 4514 4 3* 44 
.2.3. 44 44 a *M4*1. 

6. 

*)134 HI 4 4154 4 4 — 1> 44] 444, 

44 44"*I142 4244°fl 4*11 nT4 2nT4 434 <MI4^3 4a?)- 444j1, n4 2 M)4 8 444 443 
4444 44a 44 D 1W1 cfl«fl ^iL4 711^1- ^ ^ ^ 7)14^1. 

7. 

51144. 

^ v 7l ^]i ^ ^2^^4 44<H14 ^#4 ^44 «-tlis.Jf4, ^» v 7l 44-sfl42. ^2^4°fl 4«H 444 nT4 2nT 

4 434 i4°l^# ^#4<^ ^-71 ^ a 7-i^ D ii47> 4^7H4 43 4# ^2 2£f 7>4^4 ^4* ^#4^- 
42SH ^#7l» 4 ^«14rr 55* 4^' «-3 4^ ^a 7fl4^4. 

^t 1 ^- 8. 

7lll4SE^ 7fl2*J-<H] 5ft44. 

^4 ^-^iL 4^«fl7> 4^4 A ^3 4^ 42 2£f 7>4fc4 ^44 ^4 ^1 * ^12^44 44°)14 4#4 
444 444S4E1 3#4 4 Xl£4 4 422= 4#4» cl ^«14^ 4* 44^-3 4^ 4^Ji 7)1444. 

4H-4 ^4, 4*7> dioiEj ^4 s 4H-44 ^4* 4«144, 44 4^-4 <^44 44 afe 44°fl 44a 4 
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4?1 *i*cHW] b)1 o)^ 44 2444 £?)]aj.; 

4 33 AS 4*d£44^ ^|l RJ 7fl2444* 7Hfe 4347)* 444 4M *|4 D 1I*H4 44€ 44 4 

444 4?1]4; 

*i 5 *]2444 44414 3#€ ^44S4tM m 43 444 444 4^44 4314; 

47l Tfli * ti]2444 44414 344 443 444S43 x|^n|A| £?i ^s* 42.44 431;* S444 ^J-i- 
*3 o.s 44 43 s 

10. 

e) c_oj 444 cflojEi ^ *i ei«=-44 <3<34 ^nl*H, 44 e]H-«?l <g^si -y^ si^r 34°ll 4 
4 D ll*fl 43 7l^su, 4*14 «8«W 7fl<$ 43 4-8-4 *M34 443 *W3* 44 D W; 

^c_o] ^ 444 f))o|^ <gq ^ b]s.-4* °§<34 ^«144 44 e]h-°] <g^s) <y-?- sfc 4441 4441*11 

43 ^Ji7l- 41*3 *|SS 4^SlJ7, 444 <8«W 44 S 7fl>fl 43 444 Cflo)El7> 444 44 7*44 44S 

444l*l|;41 m >SS.*\ 44 3/£4 <r«44 44s ^tMIHW o^oiAi, 
ell°14 2444 ^7114: 

443 44 434 AS 44344^r *U S *fl2444* 7>^lfe 4444» ^71 44S 444I*H4 4 

43 44 4444 4314; 

44 $ ^2444 44414 443 414*1 444441 44*4 444 £434 5A44 4441 44 44S 44 
*W 4-8414 7i444«*!4# 4144 4314; 

iM Tin * 7)12444 44414 443 443 434S44 4*8 43 4-8-4 4U« cfloiEl 4^711- f-4 
^ 4^4^ «7(|4; 

47l ««^e|4 7H^ 4^^4i^ls. ««« ^-f , ^-7) 7)]i £ 7fl2^^ 44^4 -414*1 «-tI4 
TflAjj^ 7^4 D fl^i jyji* t-pic 4^71* 4£*Hr ^Tilsf; 

^71 ^t^TlHlAi 7l^7V^^ ^ji^^iTfls 4t€ ^-f, 471 Tin * 7112^4-?- 44<H^1 ^14sl 4* 

-tUiM^ JflSS 7l^^ 7]^7Hir4 4^iL ^4»ll^l 4^ fl# PIC 4^7lf- 4^U, 4 

71 4^44S.-¥-e) ^-14^ sihs. 71^^ 7l^7^4 4^jJi ^4»II^1^ #el^?l ®% PID 4^7i# 
f-4°l 42:4fe 4t11;« 5L44fe 4^ 71^71^4^. 

^n 1 * 11. 

^194 afe ^U04°)l Sl^^, 

4^ 4-8-7V cfloiel Ajif 424fe ^-Tilfe rll 7l^ 47l 4^Ji ^14 D ii^l^ 4^ 4-8- 

^4 D W 43 3iL# 4^44 47)14 4 0 l-^l 6 ls ^ H o4£S 71^-^ 4^Ji ^4 D D^1 43 3iL* ^^4^ 
4 s-^io.s. 44 4^ A *H44 

12. 

^114°II 5a<H4. 

471 RLL 3^4^-2-3. RLL(l,7) 32:4^4 44 4^a. 7l4 D fl^°1) cfl«fl ^iL* 4 5U£4 4 34 4^ 
s.4^- 4 J 9Ji7H4^. 

13. 

^H4ofl 5a«H4. 
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^71 RLL ±3. RLU2.10) tti**!* *1*<H*H cfl*fl *H« € M 

31 n 1 * 14. 

XI 11* tfl^ >J13* f 1 «HH «c| flow, 

3^ 15. 

X|14*i A^H, 

^cM X)l ^ X|2 4 r^-¥- zJ*HH 3#£ -tlS^ ^71 »M-S|o|a £itg-A]ofl o^sfl 7 ]s.^ n TS)- 2nT 

£#sHr 3# 44 6.3. 7H^. 
16. 

^•71 afll S ^2^4 ZfzHM 4131*1 ^13-3.43 ^>7| ^.^i *13M*IW 4^71)31 £2: 2E 

* 7H^1 3#*Rr ^7il;# ci 3* 43.2.3. *Vfe TMtfHl. 
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documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



